ARCHIVES OF DISEASE IN CHILDHOOD
traced. Those alive have been examined to determine if the disease was active, cured or quiescent, or if it had left any trace of its activity.
The cases Age and sex incidence.-Of the seventy-three cases, forty-seven were girls and twenty-six were boys. This sex incidence agrees with that of all other published series in that the disease is almost twice as common in girls as in boys. The age of onset in those in whom it could be ascertained with any certainty is shown in the diagram ( fig. 1 ). The age taken is that given by the parents as the date when symptoms were first noticed. Objection may be taken to this as in some instances the onset of the disease may be dated from some minor gastro-intestinal upset unrelated to coeliac disease ; in others the disease may have been present for some time before it was noticed. But the figure shows that almost eighty per cent. of the cases occurred between six and twentyone months; this again is in agreement with most authors. There was no difference between the number of patients who were breast-fed and those who were bottle-fed ; but none of the very young ones was breast-fed.
General appearances.-The general appearance of the children varied with the severity of their disease and the stage in which they were seen. There is nothing to be added to the many admirable clinical descriptions which have already been given. The fig. 3) . Twelve of the curves are flat, the remaining two approach the normal, and both these patients were becoming convalescent. This has been shown by other workers (Thaysen and Norgaard, 1929; Macrae and Morris, 1931 Badenoch and Morris, 1936) and its value in prognosis is obvious (table 3). (1936) showed curves in which the first values after the injection were high. Crawford (1938) stressed the importance of considering the length rather than the height of the curves, whilst most recently Ross (1938) has advocated the measurement of the area of the curves. None of the present series was investigated by this method.
Calcium, phosphorus and phosphatase.-Sixteen out of twenty-seven cases investigated had a serum calcium below 9 ,ngm. per 100 c.c. Five of these had tetany, the lowest value recorded being 3-9 mgm. per 100 c.c. ; two of these died. Nineteen had the inorganic blood phosphorus estimated and in fifteen of them it was below 4 mgm. per 100 c.c. The normal phosphatase is taken as 10-20 units up to two years and from 5-15 units after this. The low blood phosphatase in coeliac disease has already been demonstrated by Morris and Peden (1937) . In only six out of sixteen cases was the phosphatase above the lower level of normal, in the remaining ten being of the order of two, three or four units. The low values are evidence of the almost complete cessation of growth which occurs in coeliac disease. A rise in the phosphatase to within normal limits is not necessarily a sign of good prognosis. The highest value obtained was 53 units in a patient who was in a quiescent phase of the disease, but who had active rickets. The possibility of this happening in a patient who would otherwise appear to be improving should be remembered.
Fractional test meals.-Eleven cases were investigated by this test; all were deficient in secretion of hydrochloric acid and four of them showed achlorhydria. No histamine test meals were done.
Blood counts.-Of thirty-three who were investigated, twenty-nine patients showed some degree of anaemia. In twenty-one of these the colour-index was low; in the remaining eight the anaemia was orthochromic or hyperchromic. Unfortunately no measurements were made of cell size so that it is impossible to say if the macrocytic anaemia found in other series occurred. The hypochromic anaemia is due to iron deficiency and is aggravated by the restricted diet, by the absence or diminution of the gastric hydrochloric acid, and by deficient absorption owing to the diarrhoea. The degree of anaemia in an untreated case is thus proportional to the severity of the disease and is of corresponding significance in prognosis. Radiology Skiagrams of the bones were taken in sixteen of the patients. Seven of them were reported as normal. One patient showed active scurvy. Four showed general decalcification. Four showed active rickets, the youngest being an infant of seventeen months; two of these, aged four-and-a-half and elevenand-a-half years, showed pathological fractures. The process of healing when calcium, vitamin D and ultra-violet light are given is shown in the photographs (fig. 4) . The rapid appearance of the missing centres of ossification is striking. shows the weight chart of two patients over a long period. These ' natural' fluctuations of the disease must be borne in mind in estimating the value of treatment, and any new remedy must be used consistently over a series of cases before it can be accepted.
The children were kept in hospital long enough for the diagnosis to be confirmed and a satisfactory response to treatment to be obtained. When it was judged safe they were transferred to the country branch at Tadworth, Surrey, or to their homes and their supervision was continued as out-patients. The preliminary period of hospitalization varied from two to fifteen months, and on an average was five months. Including the time they spent at Tadworth they were under direct observation for much longer ; thus one boy spent five consecutive years either at the hospital or its branch.
The present series contains examples of practically every known form of therapy which has been suggested-bile salts, opium, insulin, pancreatic extracts, campolon and nicotinic acid were all included. The only common denominator in the treatment was a low-fat diet with added vitamins. This was given in some modification of the three-stage diet introduced by Howland (1921) . Such a regime forms the best method of treatment, and has been universally recognized. The value of any other substance in the disease, whatever its claims theoretically or experimentally, has still to be proved. In the four in whom death was not directly attributable to the disease, it was due to intussusception, measles, diphtheria and influenzal bronchopneumonia. Excluding these the mortality is thirty per cent. To some extent this high figure may be explained by the fact that the Hospital for Sick Children has a more than parochial reputation and not only do the patients come from a wide area, but also the more severe cases tend to gravitate there.
Mortality
It is usually said that death in coeliac disease is due to an intercurrent infection, but in seventeen of the twenty-six fatal cases it was directly due to an exacerbation of the disease. The diarrhoea was increased, dehydration became intense, and the final picture was that of death from a severe enteritis. In only four did bronchopneumonia play a leading part. Table 5 , showing the age at which death occurred, emphasizes the danger of the disease in its early stages and the need for adequate treatment once it has been recognized:- symptom-free for three years had a relapse. Of the original seventy-three cases twenty-two died in the hospital, leaving fifty-one to be accounted for. All but ten of these (fourteen per cent.) were traced. As has been said, four of them had died. Seventeen out of thirty-seven living patients who were traced appeared to have recovered. Their physical condition showed no signs of activity, they ate a normal diet and they passed normal motions and had been doing so for more than three years. A further ten were in a similar condition, but three years had not elapsed since the disease became inactive. Together these form a group of twenty-seven patients or thirty-seven per cent. of the whole. In six the disease is still active. f;our have not yet become sufficiently well to leave the hospital or its country branch. Two are at home, but on a strict diet, any indiscretion causing a return of steatorrhoea.
Latent coeliac disease.-There remain four patients who have relapsed after having been well for as long as fifteen months, or who were thought to be well until analysis of their stools showed abnormal figures. To these the name latent coeliac disease is applied. This term was first used by Bennett, Hunter and Vaughan in describing fifteen cases of steatorrhoea in adults ; all except one of these gave a history of diarrhoea in childhood, had apparently enjoyed normal health for some time and had then presented themselves with advanced disease. Details of the four cases are given in the table, and the following is the history of one of them:
A.M., female, aged six years, was in the hospital from July, 1935 , to January, 1937 , with coeliac disease which had been present since she was eighteen months old. She was again seen in August, 1938, when her parents said she had quite recovered and was eating a normal diet and passing normal motions. She had grown, was no longer wasted (height 41j in., weight 394 lb.), the rickets which had been present was healed (see fig. 4 Parsons (1932) suggests that clinical recovery precedes biochemical recovery, meaning that the patient's physique is restored to normal before the fat-content of the stools. This condition cannot be regarded as a true recovery, but as a quiescent stage of the disease. Further evidence of the existence of such a condition may be adduced from a comparison of the frequency of the disease in children and in adults. The present seventy-three cases were collected over a period of fifteen years, yet in adults the condition is so uncommon that isolated examples are still being recorded (Mogensen, 1937 ; Riley, 1939) . Though most patients probably recover or die there remain a few in whom the disease is long continued.
The absence of any story of diarrhoea when young in a case of adult steatorrhoea does not necessarily mean that the disease has arisen de novo and is not an example of latent coeliac disease. Such histories are based on the lay conception of diarrhoea and it is noteworthy that the parents of the patient A.M. above, strenuously denied that she had any abnormal motions, when actually she had copious steatorrhoea. Furthermore, Miller and Perkins (1923) Schaap (1926) , too, was of opinion that if the patient recovered he always bore traces of his illness, even when grown up. In the two diagrams the relation of the height and weight of thirty of the patients traced in relation to the average for their age is plotted. The six active patients have been excluded (figs. 6 and 7). Five of the patients were above the standard height for their age. Three of these were over the standard weight, one was three-and-a-half pounds and one six-and-a-half pounds below the standard. Fifteen patients were more than two inches under height and five pounds under weight. Eight of these were more than ten, and four more than thirty pounds under weight. Two patients were within one inch in height, but more than ten pounds below weight. Six patients approximated to both standard height or weight.
Two patients were under height, but were five or more pounds over weight.
__ t-L,.
FIG. 6.-Diagram to show the height of those followed up compared with the standard for their age (Holt).
These patients thus appeared excessively fat, and this tendency for them to gain too much weight and so have the appearance of Frohlich's syndrome has been thought by Parsons to be further evidence of the instability of their fat regulating mechanism. It is well shown in the photograph of a patient who subsequently died from influenzal bronchopneumonia ( fig. 8 ). Eventually the condition rights itself as is shown by a boy who now, at the age of fourteen, is above both the standard height and weight ; a photograph of him at the age of six-and-a-half is most suggestive of Frohlich's syndrome. The imprint of coeliac disease is thus heavily written upon the stature of the child. As time goes on, and particularly as puberty is passed, this may get fainter, but in most cases it is probable that permanent record is left.
Summary
(1) Seventy-three cases of coeliac disease who had been patients at the Hospital for Sick Children, Great Ormond Street, London, for more than two months between 1925 and 1938 have been analysed and followed up, all but fourteen per cent. of the living patients having been traced.
(2) Twenty-six patients died. Excluding four who died when the disease was not active, the mortality was thirty per cent. This is high when compared with other series.
(3) Death was usually due to an exacerbation of the disease, the diarrhoea increasing and dehydration and intoxication becoming marked. Only four children died from bronchopneumonia.
(4) Seventeen patients appeared to have recovered clinically and biochemically for more than three years, ten had been in a similar condition for less than three years. Together these form a group of thirty-seven per cent. of the whole.
(5) Six patients are still in the first phase of activity of the disease.
(6) Four patients were thought to be well until stool analyses showed steatorrhoea. These patients are in a quiescent phase of the disease, which, if in adult life it becomes reactivated, is usually diagnosed as idiopathic steatorrhoea. To such the name latent coeliac disease should be given.
(7) Patients who have had coeliac disease tend to remain dwarfed, but their intellect is not affected and their teeth remain good. Anaemia does not as a rule persist.
